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Non-toxic camptothecin prodrugs are prepared by csterifying the 20-posilion hydroxy! group of campiothecin derivatives. 
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paTB^rr of tF^ imTTFn STATES IS: 

1. A mathod for reducing the toxicity of a camptothecin 
compound, comprising esterifying the hydroxyl group at the 20- 
position of the E-ring of a camptothecin compound to form a 
camptothecin compound in which the E-ring has the formula: 




— CHR— Id R 



oz 




o 

p— H — ( CHa )^Nr"r*^ 



wherein m - 1-6, R» is the side chain of one of the naturally 
occurring a-amino acids, r" and R" are. independently, hydrogen 

10 or C,., alkyl, with the proviso that the camptothecin compound is 
not camptothecin or camptothecin substituted on the A-ring 
thereof with an alkyl group or with a substituted alkyl group as 
found in natural amino acids. 

2. The method of Claim 1, wherein said camptothecin 

15 compound has the structure shown below 




20 
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Wherein R is NOj, NH^, N,, hydrogen, halogen, COOH, OH, O-C,., 
alkyl, SH, S-C,.3 alkyl, CN, CHjNHj. NH-C,., alkyl, CH2-NH-C,.3 
alkyl. N(C,.3 alkyDj, CHjNtc,., alkyDj. 0-, NH- and s- 

CH2CH2N(CH2CH20H)2, O- , NH- and S-CH^CHjCH^N (CHjCHjOH) 0-, MH- and 
5 S-CH2CH2N(CH2CHjCH20H)2, NH- and S-CH2CH2CH2N(CH2CH2CH20H2) j, 

NH- and S-CHjCHjNCC,., alkyl) 0-, NH- and s-CHjCHjCHjNCC,., alkyl) 

CHO or c,.3 alkyl; 

in the structure shown above is H, C,., alkyl, or CHjNR^R 
where (a) and R^ are, independently, hydrogen, C,.^ alkyl, C^.j 

10 cycloalkyl, c^.j cycloalkyl-C,.^ alkyl, Cj.^ alkenyl, hydroxy-C,.j 
alkyl, C,.4 alkoxy-C,.4 alkyl, (6) R^ is hydrogen, C,.^ alkyl, C^.j 
cycloalkyl, C^.j cycloalkyl-C,.^ alkyl, Cj.* alkenyl, hydroxy- C,.^ 
alkyl or C,.^ alkoxy-C,.^ alkyl and R* is -COR' where r' is 
hydrogen, c,.^ alkyl, perhalo-C,.^ alkyl, C,.^ cycloalkyl, Cj.^ 

15 cycloalkyl-c,.^ alkyl, Cj.^ alkenyl, hydroxy-C,.^ alkyl, C,.^ alkoxy, 
C,.4 alkoxy-C,.4 alkyl, or (c) R' and R* taken together with the 
nitrogen atom to which they are attached form a saturated 3-7 
menbered heterocyclic ring which may contain a O, S or NR* group, 
where R* is hydrogen, c,.^ alkyl, perhalo-C,.^ alkyl, aryl, aryl 

20 substituted with one or more groups selected from the group 
consisting of C,.^ alkyl, halogen, nitro, amino, C,.^ alkylamino, 
perhalo-C,.4 alkyl, hydroxy-C,.^ alkyl, C,.^ alkoxy, C,.^ alkoxy-C,.^ 
alkyl and -COR* where r' is hydrogen, C,.^ alkyl perhalo-C,.^ alkyl, 
C,.4 alkoxy, aryl, and aryl substituted with one or more C,.^ 

25 alkyl, perhalo-C,.4 alkyl, hydroxy-C,.^ alkyl, or C,.^ alkoxy-C,.^ 
alkyl groups; 

n is an integer of 1 or 2 ; and pharmaceutically acceptable 



:ierec . 
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3. The method of Claim 1, wherein said camptothecin 
compound has the structure shown below 




wherein is cyano, formyl, hydroxy, C,.j alkoxy, nitro, amino, 
e ♦-^4'PTiir»rTiinethvi. aminomethvl, azido, amido, hydrazino, 

OC(0)r'' or OC(0)NR^r" where r'' and r" are, independently, hydrogen 

or C,., alkyl; and 

Z' is H, C,., alkyl, or CHjNR'R^ where (a) R' and R^ are, 
independently, hydrogen, C,.^ alkyl, C3.7 cycloalkyl, <^.y 

10 cycloalkyl-Ci.4 alkyl, C^.^ alkenyl, hydroxy-c,.^ alkyl, C,.^ alkoxy- 
C,.j alkyl, (6) is hydrogen, C,.^ alkyl, C^.j cycloalkyl, C,.^ 
cycloalkyl-C,.^ alkyl, Cj.^ alkenyl, hydroxy- C,.^ alkyl or C,.^ 
alkoxy-C,.4 alkyl and R^ is -COR' where r' is hydrogen, C,.^ alkyl, 
perhalo-c,.4 alkyl, c^.j cycloalkyl, C3.7 cycloalkyl-C,.^ alkyl, c^.^ 

15 alkenyl, hydroxy-C,.^ alkyl, C,.^ alkoxy, C,.^ alkoxy-C,.^ alkyl, or 
(c) r1 and r2 taken together with the nitrogen atom to which they 
are attached form a saturated 3-7 member ed heterocyclic ring 
which may contain a o, s or NR* group, where R* is hydrogen, C,.^ 
alkyl, perhalo-c,.^ alkyl, aryl, aryl substituted with one or more 

20 groups selected from the group consisting of C,.^ alkyl, halogen, 
nitro, amino, C,.^ alkylamino, perhalo-C,.^ alkyl, hydroxy-C,.^ 
, ' , , - ,iv-v'-- ^IVv"" ^nrl -''OP' where p' is 

.,;i--"ae: 
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substituted with one or more C,.^ alkyl, perhalo-C,.^ alkyl, 
hydroxy-C,., alkyl, or C,., alkoxy-C,., alkyl groups. 

4. The method of Claim 1, wherein said canptothecin 
compound is selected from the group consisting of 9 -amino- 1 0, 11- 
methylenedioxy-20 (S) -camptothecin, 9-chloro-lO , ll-»ethylenedioxy- 
(20S)-oamptothecin, lo , ll-methylenedioxy-20 (S) -camptothecin, 9- 
chloro-20(S)-camptothecin, 7-methyl-lO, ll-methylenedioxy-20 (S) - 
camptothecin, 7-ethyl-lO , ll-methylenedioxy-20 (S) -camptothecin, 
7-chloromethyl-lO , ll-methylenedioxy-20 (S) -camptothecin, 

9- amino-20(S) -camptothecin, io-amino-20 (S) -camptothecin, and 

10- chloro-20 ( S ) -camptothecin. 

5. A camptothecin ester having the structure: 




— CHR — HR R 




O 

H— (CH2 >jj-NR^*r" 



or 
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wherein 

R is NOj, NH^, N„ hydrogen, halogen, COOH, OH, O-C,., alkyl, 
SH, s-C,.3 alkyl, CN, CH^^, NH-C,., alkyl, CH^-NH-q., alkyl, N(C,.3 
alkyl),, CH2N(C,.3 alkyl),, 0-, NH- and S-CH^oyKCH^CH^OH),, O-, NH- 
and S-CH,CH2CH,N(CH2CH,OH)„ 0-, NH- and S-CH^CH^NCCHjCH^CHjOH),, 0-, 
NH- and S-CHjCHjCHjNCCHjCHjCHjOHj),, 0-, NH- and S-CH^CH^NCC,., 
alkyl),, 0-. NH- and S-CHjCH^CH^NCC,., alkyl),, CHO or C,., alkyl; 

is H, C,., alkyl, or CH,NR^r2 where (a) r' and R^ are, 
independently, hydrogen, C,., alkyl, C3., cycloalkyl, C,., 
cycloalkyl-C,., alkyl, C,.^ alkenyl, hydroxy-C,., alkyl, C,.^ alkoxy- 
C,., alkyl, (6) is hydrogen, C^.^ alkyl, C3.7 cycloalkyl, C,.^ 
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al)coxy-C,.4 alkyl and is -COR' where r' is hydrogen, q.^ alkyl, 
perhalo-c,., alkyl, C^.j cycloalkyl, C,.^ cycloalkyl-C,.^ alkyl, Cj., 
alkenyl, hydroxy-C,.^ alkyl, c,.^ alkoxy, C,.^ alkoxy-C,.^ alkyl, or 
(c) r' and R^ taken together with the nitrogen atom to which they 
are attached form a saturated 3-7 nembered heterocyclic ring 
which may contain a O, S or NR* group, where R* is hydrogen, C,.^ 
alkyl, perhalo-C,.4 alkyl, aryl, aryl substituted with one or more 
groups selected from the group consisting of C,.^ alkyl, halogen, 
nitro, amino, C,.j alkylaaino, perhalo-c,.^ alkyl, hydroxy-C,.^ 
alkyl, C,.4 alkoxy, C,.^ alkoxy-C,., alkyl and -COR^ where R* is 
hydrogen, C,.^ alkyl perhalo-C,.^ alkyl, C,.^ alkoxy, aryl, and aryl 
substituted with one or more C,.^ alkyl, perhalo-C,.^ alkyl, 
hydroxy-C,.4 alkyl, or C,.^ alkoxy-C,.^ alkyl groups; 

R* is cyano, formyl, hydroxy, C,., alkoxy, nitro, amino, 
15 halogen, trif luoromethyl, aminomethyl, azido, amido, hydrazine, 
OC(0)R^ or OC(0)NR^R* where R^ and r' are, independently, hydrogen 
or C,.j alkyl; 

m is an integer of 1 to 6; and 

n is an integer of 1 or 2; and pharmaceutically acceptable 

20 salts thereof. 

6. A pharmaceutical composition, comprising the 
camptothecin ester of Claim 5 and a pharmaceutically acceptable 
carrier or diluent. 

7. A method of forming a topoisomerase I inhibiting 
25 camptothecin compound in a mammal comprising administering the 

camptothecin ester of Claim 5 to a mammal in an amount sufficient 
to inhibit topoisomerase I. 
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Tug/kg body weight per week of camptothecin ester. 

9. The method of Claim 1, wherein said administering is 
oral or parenteral administering. 

10. A method of treating leukemia or solid tumors in a 
in need thereof, comprising administering to said mammal 

an effective amount for treating said tumor of the camptothecin 

est:er of Claim 5. 

11. The method of Claim 10, comprising administering 1-80 

mg/kg body weight per week of camptothecin ester. 

12. The method of Claim 10. wherein said administering is 
oral or parenteral administering. 

13. The method of Claim 10, wherein said method is a method 
of treating a colon, lung or breast solid tumor. 

14. A method of extending the in vivo systemic lifetime of 
a camptothecin compound in a mammal, comprising ester if ying the 
hydroxyl group at the 20-position of the E-ring of a camptothecin 
compound to form a camptothecin compound in which the E-ring has 
the formula: 



o 




oz 
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Wherein m - 1-6, r' is the side chain of one of the naturally 
occurring a-amino acids, and R" are, independently, hydrogen 
or C,.g alkyl, with the proviso that the camptothecin compound is 
not camptothecin or camptothecin substituted on the A-ring 
thereof with an alkyl group or with a substituted alkyl group as 
found in natural amino acids. 
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